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SYSTEM HAVING A SCREEN AND AN EXTERNAL POWER SUPPLY UNIT 

Background of the Invention: 
Field of the Invention: 
5 The invention relates to a system having a screen, in 

particular a flat screen, and having an external power supply- 
unit that can be connected by a plug connector to the screen 
in order to supply the screen with a DC voltage . 

Systems such as these have a screen and an external power 
10 supply unit. External power supply units are used in 

particular for flat screens, since they can be operated at low 
voltages of, for example, 12 V, 14 V, or 16 V. The external 
power supply units are connected on the one side to the 
electrical power supply network, whose voltage is normally 
15 230 V or 110 V, while, on the other side, there is a two- wire 

9 

connection to the screen, with this cable being connected to 
the screen via a plug connection, so that the power supply 
unit and the screen can be disconnected in a simple manner. 

In addition to screens, there are also a large number of other 
20 appliances that are supplied with a suitable operating voltage 
via such external power supply units, such as notebook 
computers, external CDROM drives, PDAs, scanners, and many 
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more. The majority of these appliances are connected to the 
power supply unit via plug connectors of the same type. This 
therefore does not ensure that the only screens and power 
supply units that can be used with one another are those that 
5 are also suitable for joint operation. Most power supply 
units also have a very similar visual appearance, so that 
confusion can easily occur. For example, in the case of flat 
screens, it is possible for a screen to be delivered with a 
power supply unit and also to be connected correctly on 
10 initial installation. 



When the flat screen is replaced, irrespective of whether this 
is because of a technical defect or because the user is 
changing his workstation or else receives a new or more up to 
date flat screen, flat screens will be used with the old power 
15 supply unit. From a purely mechanical point of view, the 

plugs of the power supply units can also be inserted without 
any problems in the new appliance, even though they are not 
electrically compatible. 

Many users who are not technically experienced do not know or 
20 are iinaware that a power supply unit has specific operating 
parameters that must match the operating parameters of the 
screen in order to ensure fault -free operation in the long 
term. As mentioned initially, flat screens normally use 12 V, 
14 V, and 16 V. If a power supply \mit with a rated voltage 
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of 12 V is used together with a flat screen that is configured 
for 16 V, then the screen also attempts to cope with this 
lower voltage, even though this does not ensure long-term 
fault -free operation. On the other hand, when a power supply 
5 unit with an excessively high voltage is used in the long 

term, this can lead to destruction of individual assemblies in 
the screen. Since neither of these faults can be identified 
immediately and they are generally not noticed until later, a 
technical screen defect is assumed, and a claim is made on 
10 this basis. It is therefore also in the interests of the 

screen manufacturer for only associated appliances to be used 
with one another. 

Another operating parameter is the maximum load capacity of 
the power supply unit. Since different appliances also draw 

15 different currents, the power supply units are also fabricated 
for the respective maximum power consumption. When using a 
power. supply unit that cannot provide adequate power, the 
power supply unit is generally overheated and, after a certain 
time, this leads to destruction of the power supply unit. In 

20 this case as well, the manufacturer is held to be responsible 
for a technical fault that has never occurred, since all that 
has happened is that the appliances have been combined 
incorrectly. 
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However, the use of an incorrect power supply unit is 
problematic for a third reason, as well. The power supply- 
units that are used are switched-mode power supply units that 
operate at a high frequency. From the point of view of 
5 electromagnetic compatibility (EMC) they must therefore be 
regarded as potential interference sources. Interference 
sources such as these are subject to strict regulations, whose 
compliance must be verified by the manufacturer. The 
connecting cable between the power supply unit and the screen 

10 in this case acts as an antenna. In order to ensure that 
radio- frequency currents are attenuated optimally, the 
impedances and characteristic impedances of the power supply 
unit, of the cable and of the screen must be optimally matched 
to one another. If a screen is used with a power supply unit 

15 that is not suitable, these appliances become an interference 
source and can lead to interference with other appliances. 

Summary of the Invention; 

It is accordingly an object of the invention to provide a 
system having a screen and an external power supply unit that 
20 overcomes the hereinaf ore -mentioned disadvantages of the 

heretofore -known devices of this general type and that ensures 
that the screen is operated only with a suitable power supply 
unit . 
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With the foregoing and other objects in view, there is 
provided, in accordance with the invention, a system of the 
type mentioned initially that is distinguished in that the 
power supply unit has devices for signaling operating 
5 parameters, and the screen has comparison devices (i.e. a 
comparator) for comparison of signaled operating parameters 
with stored operating parameters. Fault signaling devices are 
connected to the comparator and indicate unacceptable 
discrepancies between the signaled operating parameters and 
10 the stored operating parameters. 

The advantage of the system according to the invention is that 
unsuitable power supply units are identified in a simple 
manner, with only a small number of additional apparatuses 
being required for this purpose, which do not significantly 

15 increase the production costs. If the signaling takes place 

via the two conductors that are provided for the power supply, 
the same cables and plugs can be used as those that have been 
used until now. Even in the situation where the voltage that 
is provided by the power supply unit is too low, this is 

20 generally always sufficient in order to output a fault signal, 
for example via a loudspeaker or a light -emitting diode . 

In a more convenient refinement, a so-called on-screen display 
(OSD) is provided as the fault signaling device, which is 
generally present in any case in order to adjust the operating 
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parameters of the screen, such as the brightness or the 
position setting. 

Virtually all of the commercially available screens have a 
microprocessor that can carry out fault evaluation without 
5 additional hardware being required for this purpose. All that 
is required is software matching to the additional tasks. 



In one particularly suitable refinement of the invention, the 
signaling is carried out by using AC voltage signals that are 
superimposed on the DC voltage and contain modulated 

10 information about the operating parameters. In this case, a 
demodulator must be provided in the screen, in order to 
demodulate the signaling. The decoding and further 
processing, including the comparison with the stored operating 
parameters, are then carried out via the microprocessor for 

15 the screen. However, analog evaluation of signaled parameters 
is also possible. 



It is particularly advantageous for the signaling to be 
restricted to a short time period after the initial setting up 
of the screen with the power supply \init, thus avoiding 
2 0 further EMC problems, since the relevant guidelines apply only 
to steady- state operation. 
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In another advantageous refinement, the screen also has a 
signaling device that can transmit information or a control 
signal to the power supply unit. For example, this makes it 
possible to use the screen to adjust power supply unit 
5 operating parameters . 

Other features that are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
embodied in a system having a screen and an external power 
10 supply unit, it is nevertheless not intended to be limited to 
the details shown, since various modifications and structural 
changes may be made therein without departing from the spirit 
of the invention and within the scope and range of equivalents 
of the claims. 

15 The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
accompanying drawings . 
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Brief Description of the Drawings: 

Fig. 1 is a partial diagrammatic and partial schematic view 
showing a configuration of a screen with an external power 
supply unit; 

5 Fig. 2 is a schematic view showing functional units of the 
screen and the power supply unit; and 

Fig. 3 shows a signaling diagram of information transmission 
from the power supply unit to the screen. 

Description of the Preferred Embodiments ; 

10 Referring now to the figures of the drawings in detail and 
first, particularly to Fig. 1 thereof, there is shown a 
typical configuration of a flat screen 1 and a power supply 
unit 2, which are connected to one another via a cable 3. The 
power supply unit is furthermore connected via a further cable 

15 4 to the electrical mains system that, for example, provides a 
voltage of 230 V. 

The cable 3 between the power supply unit 2 and the flat 
screen 1 could in this case act as an antenna, via which 
interference frequencies are transmitted. The cable 3 is 
2 0 connected to the flat screen 1 via a plug connector 5. 
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Fig. 2 shows the functional units of the configuration from 
Fig. 1. The power supply unit 2 has a signaling unit 6 that, 
after connection of the power supply unit 2 to the electrical 
mains system and the initial setting up of a flat screen 1, 
5 signals operating parameters to the flat screen 1. The 

operating parameters include the voltage, the load capacity, 
and the type of power supply unit 2 . The flat screen 1 has a 
demodulator/decoder 7 that outputs the transmitted information 
and processes it. The demodulator/decoder 7 is connected to a 

10 comparator 8. The comparator compares the transmitted 

information with stored values. The comparator 8 finds out 
whether operation with the connected power supply unit 2 is 
permissible. If the comparator 8 finds that this is not 
permissible, it emits a signal that indicates the fault via 

15 fault signaling device (FSD) 9, 10, or 11. Suitable fault 
signaling devices include a light-emitting diode 9, a 
loudspeaker 10, or else a display on a display unit 11 that 
normally reproduces the image that is to be displayed and is 
transmitted from a connected computer. This is preferably 

20 done by using the device that control the so-called on-screen 
display, in order to set parameters for the screen display . 

It is not necessarily mandatory for all of the described fault 
signaling devices 9, 10, and 11 to be provided. However, it 
is invariably advantageous for one of the fault signaling 
25 devices to be suitable for the purpose of signaling a fault 
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even when the available operating voltage is not sufficient to 
operate the display unit 11. 

If the voltage that is provided is considerably too high, it 
may be necessary to switch the display unit 11 off for safety 
reasons, in order to prevent it from being damaged, while a 
light-emitting diode 9 or a loudspeaker 10 can still be 
operated without any problems from the excessive voltage. For 
example, when using a light -emit ting diode 9, it would be 
possible for a user to be made aware of the presence of the 
fault by producing an ever greater blinking frequency. 

Particularly in the case of an excessively high voltage, it is 
possible to use a combination with conventional voltage 
monitoring devices that operate without the inclusion of the 
microprocessor and allow the light-emitting diode or the 
15 loudspeaker to be operated directly. 

Fig. 2 does not show how signaling could take place in the 
opposite direction. A signaling apparatus would be required 
at the flat screen 1 end for this purpose, in order to 
transmit information via the same line as the signaling from 
20 the power supply unit 2 to the flat screen 1. This could be 

done, for example, by providing a different frequency, so that 
the first and the second frequency are superimposed and the 
power supply unit 2 or the flat screen 1 filters out that 
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frequency which contains the information that is intended for 
it. 

Fig. 3 shows a signaling diagram illustrating the procedure at 
the start of operation. In the present case, it is assumed 
5 that the voltage Un supplied from the power supply unit 2 is 
12 V. An AC voltage is superimposed on this to contain the 
modulated information that is intended to be transmitted. The 
illustrated sawtooth voltage, although a sinusoidal voltage or 
else a square-wave voltage could also be used, has an 

10 amplitude of 0.5 - 1.2 V. This therefore has no adverse 

effect on the actual operation of the screen. The signaling 
is carried out, for example, in the first seconds of 
operation. The presence of the superimposed AC voltage in 
this case means, for example, a logic 1, or the absence of a 

15 superimposed AC voltage means a logic 0. The information is 
in this case concealed in the transmitted bit sequence . 
However, many variants of this are possible that those skilled 
in the art will be familiar with and which can be chosen in 
the respective application. In this case, in particular, it 

20 is possible to use an association between the information and 
a specific frequency or a specific amplitude. 

The frequency of the modulated AC voltage in the illustrated 
case is 100 Hz, corresponding to a period duration of 10 ms . 
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It is, of course, also necessary to consider the situation in 
which the screen according to the invention is operated with a 
conventional power supply unit, in contravention of the 
regulations. In order to indicate a fault in this situation 
5 as well, the comparator and the fault signaling device are set 
up to indicate a fault when there is no signaling of operating 
parameters from an external power supply unit on initial 
startup . 
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